Summary. The 
Summary. The aim of this work was to study the duration of oestrous behaviour, timing of the LH surge and the progesterone pattern with and without shelter during January and again in July in FFPN and Creole heifers in a tropical environment. From days 21 to 28 after a synchronization treatment (progesterone + PMSG), ten Creole heifers and ten FFPN heifers were checked for oestrus and sampied for blood every 3 h to assay plasma LH levels and every day from that oestrus to the following one to assay plasma progesterone content.
Five heifers in each group were housed in a covered corral and five were exposed to the sun in a corral without shelter.
The mean duration of oestrus for all the heifers was 14.0 h. There was a significant breed/season interaction : 21 h in July and 15 h in January for FFPN heifers. Sun exposure did not significantly affect the mean duration of oestrus.
The distribution of onset of heat with respect to time of day was not uniform : 29 % of the oestruses began between 5 and 8 a.m. and 19 % between 8 and 11 p.m.
The mean interval between onset of heat and maximal LH value (3.58 h) only varied significantly with the season (1.6 h in January and 6.0 h in July ; P< 0.05) but was equivalent to those obtained by other authors. The plasma progesterone levels of both breeds were lower than those described for cows in temperate countries and were lower for shaded FFPN heifers in January (2.8 ng/ml) than in July (3.93 ng/ml). The luteal phase was shorter in Creole (17.4 days) than in FFPN (18.8 days) animals and was shorter for these two breeds in January (17.2 days) than in July (19.0 days). Exposure to sun radiation eliminated the effects of season on these two parameters in heifers of both breeds.
Introduction.
The conception rate of « Frisonne Francaise Pie Noire » (FFPN) (Vivier, Michalet-Doreau and Grud6, 1975) (Signoret, 1975) . The animals used for heat detection were changed every 12 h. Twenty-one days after PMSG injection, heat detection was done every 6 h and, once the oestrus of the first female was detected, this frequency was increased to every 3 h. These observations continued until day 28 after PMSG injection. The beginning of oestrus was considered to be mid-way between the time of the last observation (no oestrus) and the time that oestrous behaviour was first observed. The end of oestrus was similarly calculated, and the interval between these two times was considered to be the total duration of oestrus.
To study the LH pattern during the oestrous period, blood was collected every 6 h, beginning 21 days after PMSG injection, and then every 3 h after the first female showed oestrus. To study the progesterone pattern, blood was collected at 8 a.m. every day from this oestrus to the following one (detected by two observations per day).
The blood samples were centrifuged immediately to obtain plasma which was then frozen and stored at -20 °C until assays.
A double antibody radioimmunoassay described by Pelletier (1972) (Solano, 1983) . These data emphasize the importance of checking for oestrus early in the morning in such countries. Furthermore, the percentage of oestrus was not at its lowest during the hottest hours of the day, so high temperatures do not seem to suppress oestrous behaviour, as described by Ortavant and Loir (1978) . The tropical climate of Guadeloupe did not decrease the length of oestrous behaviour which was comparable to that reported in temperate countries (Lemon et al., 1975 ; Schams et al., 1977) and longer than previously observed in other tropical climates (de Vries, Osinga and Zeinstra, 1973 ; Chenault et al., 1975 (Randel, 1976) . GnRH sensitivity was also shown to be lower in Bos indicus than in Bos taurus spayed heifers (Griffin and Randel, 1978) ; the close relationship of the Creole breed to Bos indicus breeds may explain the observed difference in the height of the LH peak.
The intervals between onset of oestrus and preovulatory LH peak have been reported to vary considerably, occurring 3 h before onset of oestrus (Swanson and Hafs, 1971 ) and 2.8 h (Chenault et al., 1975 ), 5.3 h (Randel, 1976 or 7.4 h after the onset of oestrus (Schams et al., 1977) , without any clear evaluation of effects of climate and breed. This variation may be a result of the varying accuracy of oestrus detection (Lemon et al., 1975) or of a true seasonal effect, as described here. Thus, in our conditions, the interval between onset of oestrus and preovulatory LH peak is similar to other results in the literature.
The duration of the luteal phase and the mean maximal value of progesterone, showing a seasonal variation in shaded heifers, seem to be the most sensitive to environment and especially to temperature since, in the cool season (January), the effect of exposure to sunlight was similar to that in the hot season (July). FFPN heifers were more sensitive than Creole heifers. The effect of hot climatic conditions on the progesterone pattern is similar to that described by Abilay, Johnson and Madan (1975) , who reported increased plasma progesterone levels in heifers exposed to heat stress in climatic rooms. However, the results of the current experiment together with those reported for the effect of hot season on progesterone in FFPN adult and lactating cows (Gauthier, 1983) are in opposition : in the heifers (this experiment), progesterone increased during the summer, while in the cows progesterone decreased, an effect which was eliminated by cooling with a sprinkler. Such a difference between heifers and lactating cows has also been reported by Johnson (1983) authors, some of whom showed an increase in progesterone with temperature (Abilav, Johnson and Madan, 1975 ; Wolff-Vauaht, Monty and Foote, 1977) while others showed the opposite effect (Rosemberg et al., 1977 (Rosemberg et al., , 1982 Rao and Pandey, 1982) . In this experiment we could not avoid heifer age effect on these parameters because animal age increased between January and July. But 
